∼ 5 ppm of C/H in the C 24 graphene sheet (see Chen et al. 2017) .
CNTs can be envisioned as a layer of graphene sheet rolled up into a cylinder. They are novel 1D materials made of an sp 2 -bonded wall one atom thick. Strong confinement (∼ 1 nm) of charge carriers results in their unique optical properties being dominated by strongly bound excitons as revealed by the sharp optical absorption features. It would be interesting to explore whether CNTs could be responsible for some of the mysterious diffuse interstellar bands (e.g., see Zhou et al. 2006) .
As illustrated in Figure 1b , CNTs also exhibit a broad and intense absorption feature at ∼ 4.5 eV that is typically attributed to a π-plasmon excitation (e.g., see Kataura et al. 1999) , although the exact position of this feature appears to vary with nanotube diameter The energy-loss function (ELF) of graphene, obtained experimentally and calculated using a two-dimensional hydrodynamic model by Nelson et al. (2014) , is dominated by two peaks at ∼ 4.5 and ∼ 15 eV, known as π and π+σ plasmons, respectively. Right (b): The optical absorption spectrum from dispersed single-wall CNTs measured by Kataura et al. (1999) exhibits a number of electronic transitons, with the π plasmon also peaking at ∼ 4.5 eV being the most prominent. The nondetection in the Galactic interstellar extinction curve of the ∼ 4.5 eV absorption peak of graphene and CNTs would allow one to place an upper limit on the amounts of graphene and CNTs in the ISM.
(see Rance et al. 2010 ). Similar to graphene, the absence of the ∼ 4.5 eV absorption in the ISM would allow us to place an upper limit on the abundance of interstellar CNTs.
Like graphene, CNTs would emit in the IR through their C-C vibrational modes. CNTs are actually more IR-active than graphene due to their cylindrical boundary condition. Many vibrational modes in the ∼ 680-1730 cm −1 range have been experimentally detected for CNTs (e.g., see Kim et al. 2005 ). JWST's unique high sensitivity and high resolution IR capabilities will open up an IR window unexplored by Spitzer and unmatched by ISO observations and thus will allow us to explore the possible presence of graphene and CNTs in the ISM in greater detail.
